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Renormalization Group Analysis of Hierarchical Lattice Gauge Field Models 
a la Migdai-Kadanoff 
Keiichi R. Ito, Kyoto University, Kyoto, Japan 
Renormalization Group Methods are very powerful tools to study properties of 
Gibbs measures in statistical mechanics, though it is usually fairly hard to follow 
the trajectories {R" (dp)}, where R n denotes n successive applications of the renor- 
malization group transformations and d/z is the original Gibbs measure. Hierarchical 
models are rather special artificial approximate models where above mentioned 
transformations have closed forms and it is expected easy to obtain the trajectories. 
In fact, there have been works by Dyson, Sinai, Bleher, Major, Eckman, Gawedezki 
and others along this line. I invented a hierarchical model which simulates the 
lattice gauge field models. In this system I have recently succeeded in obtaining the 
complete trajectories {R"(d~z)} for dimension less than or equal to 4. This enables 
me to establish the so-called quark confinements in 4 dimensional (non-abelian) 
lattice gauge theories within this approximation. 
Reversible Measures of a P(~b)l Time Evolution 
K. Iwata, Tokyo Institute of Technology, Tokyo, Japan 
We consider a stochastic quantization for the P(O)I model, which was formulated 
by Parisi and Wu. The time evolution of the P(4~)1 model is described by the 
following infinite dimensional stochastic differential equation: 
0 2 
dX,(x) = dB,(x)-½V U(X,(x)) dt +! - -X , (x )  dt. (1) 20X2 
Then (1) is uniquely solvable on a suitable subspace of C(R~), of which solution 
defines an infinite dimensional diffusion process. The Euclidean quantization of a 
Hamiltonian H = -~a + U is an invariant measure of this process. Conversely it 
can be shown that every reversible measure of the P(&)~ time evolution is a Gibbs 
state under some moment conditions. 
Feynman's Operational Calculus, the Feynman Integral, Generalized Dyson Series, 
and Generalized Feynman Diagrams 
Gerald W. Johnson,* University of Nebraska, Lincoln, NE, USA 
Michel L. Lapidus, Mathematical Sciences Research Institute, Berkeley, CA, USA 
We investigate Feynman-Kac formulas with Lebesque-Stieltjes measures. We are 
led naturally to the notion of a generalized Dyson series where, for instance, 
interactions at fixed times and non-trivial powers of the potential occur. Path 
integration and the Feynman integral are used to make rigorous, in a rather broad 
